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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a reduction in 
the depth of each impurity diffused layer along a scaling 
law and the like to a miniaturization of a MIS 
semiconductor device. 

SOLUTION: A gate insulating film 4. a gate electrode 5 
and sidewalls 7 are formed on a P-type silicon substrate 
1. Arsenic ions are implanted in the substrate 1 using 
the electrode 5 and the sidewalls 7 as masks and 
impurity diffused regions 10 for source and drain use are 
formed. Similarly, carbon ions are implanted to form 
carbon-doped regions Red to overlap with the regions 
1 0. An activation of the impurities using a heat 
treatment is performed to form an N-type low- 
resistance gate electrode 5a and N-type source and 
drain regions 10a. At that time, as diffusion of the 
arsenic impurities is inhibited by the carbon impurities, 
the depth of the regions 10a is inhibited and a reduction 
in the depth along a scaling law becomes possible. 
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&fa±izMm£titz7-mmmt. ±m7-mmm±\zmmz*itz?-mmt. ±t^m^ 
±ittm&mmi*i<D±wf— hmmmTijizfrw?ttmizitmzHtzL£^mftifflis'<)i><D^ 
mh*-zrmmt&ffiiLxi^z.t&ft®Lt-?z>¥mi*&w 0 

irnxmsi m*m7tzm.o)*mfr'£wizfc^x. ±tmmt : -y$mit. ±ti^^)^$mo)m^ 
iz<Dmm£Hxi^zt&ttmt-?z>*mt*mm 0 

ci«*ii9] %mm8tm<D*mi*&wizt$^x. ±ummt : -zfmmit. ±u?-h@>mmtizm 
frxi^z\t&mt?z>*mi*mWo 

cit^ino] *mt*mfat, ±tttmwmRm\zmm£titzm'im i mmo)*?^Mmt. ±ibox 
)\,$m<»±?5b^±ittmwmm<j)±.\zfimzftiz¥-Hm 

mtTtMxm?&&o\ziim£titzn2mmm<»v—7.- vw^m&t. ±tttmfc&wnH<D±tz 

7-mm^xotLxmi^x±u^m^m^\zm2mmm^m^mAL,±u^m^&m 
to<D±iz&m%®(D±y5fr'D±tEf— hmfao)ffim?5izikm-f&ffimzy— x-Ku^>ffl^M^ 

^MHIc^fiE-r>g>m3(7)X?I<!: % ±f5Sg30lfI0)&XI*jiiIlc s ^^i^fBy-hffi^^X 

-^^-r^lH!cl3mmK-^i^ff$^-r^m4CDXfi<i:. ±IB¥«{*M£>MiiI£*toT. '> 
^<!:t±IBV-X-KU^>fflTO«ifc1iimft^ 

[11^1113] lf^ll12lBtK<7)##i*^M(D^^^lCfc^T. ±IBm4(DXfI-eii. ±IBV-*- 

[ii*ni4] %mmi2tm<»¥mtemw.<Dm]kJ5&\zte^x. ±iB!&2<Dxfi<D&±iBm3<7>x 
m<omz. ±u7-hM&<Dffimm±\zv^o*-)\s&Km?%n:n&£*\zmz-. ±ibis3(7>x 
mxit.±m7-hmmRis±mv-^f^t—)^^x<ptLxmi^x±u&mm^iizm2mmm 

*®&Vt>%mAL. ±IBH4(DXfI-eii, ±IBy-h«^U*±ffi-y-'f K^*- )l>£^X<7tLxm^ 

T±IBS^imWlcm^^A^^C < !:^!t#^<!:t--g,^^^aa>^it^;io 

CIf^II15] lf^lI13lBmO¥^^fiCDi^it^lCfc^r, ±IBm20)Xfia)^±fBl|3(7)X 

*I<Dlifjl:: N ±iEy-Hffi*®£v;0<hLTffl^T±lBa^^ 

AU ±tB*#&StSrt<7>±tB>b s -h®M0M^ 

if»^$IHe^ff^fife-r^XfI^blc{i^ s ±!Blg4a)X?i-eii. ±lB^-h®*l£-7X<7£LTffl 

i^x±tmmmftizmm&mA?&ztzftmt?&¥m&mw(Dm&y5 : ,£o 

[lf3fcJg16] IS^II15iBtK©¥^^aa>^jt^^lCfclNT, ±IBm20)XfI(7)^±fB||3COX 

^amic ±u'f-^mmz^*<7tLxm^x±mmKm®to\zm'\ mmm^m^mxu ±ib 
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y»fcf&mm$:Mj$.-?z>m2<DJLmt. ±$m2<DJL&<D'&5utmiz. ±iB¥»tt»tsrti::mfft£# 
mm^mm^mxL.±t^mi^&^o±u^-hmm<Dmm^iziimr^$m\zv-^-^ 

itmrni 9] ^mw&^izmm^^mwmm^^tf^^^mm^itxmm^-y^tf 
mzmmTzmi ojimt. ±umm^-y^\zm<D±iz^mi^m^m^\z^iy^j\,ms:^x 

j£t-£t&3(DXfI<!: s ±fB^*;UJ?m»ira^ 

xt°llrtlc|g2#mS^M^^^AL,±fES®xt 0 JlSU*±IfimmK-^xt 0 ^rtCD±gB^-h 
[11^1120] #m^^|ifi^^^>^aALT^x^ffl^M^iftMJ|E$-ff^ 

-r^m <DJLnt. ±u*mt*&fapi\zL^\mm\s^)i'(D^mv!i&mAL. ±u^m^m^<D 

mz, ±aB¥^*atJ5rtlcj*m^ ><D;iA£*roT, ±lB-7x;uffl^$$^^il|ga)^(D- 

^£#^*^±HB^*;uS§^il«ffiifc1I^ 

Xff<fc s ±iB^^Uffl*^&ffc1Ii|^ 

mm^mt^^m6(DJint^m^xi^zt^mtr^mw^m(Dmmy5mo 
cii^ii2i ] %mm2otm(D¥mi*mw<Dmi&?3mztei^x. ±mm.m^-y$m^(Dm.mmfk 

&vt±?5iz&&zt&mt?&¥m&mw.<Dmm75& 0 

-^xeji^^^-r^mi oumt. ±umm\ : -y^m<D±\z¥mi*mii£Mk£^$*i/*)\sj& 
m^xmm^tim^mr%)m2(Dj:mt.±tmmT.\dmt±$imm^-^^mt±i^m^ 

^>H3(7>XfI<t:. ±IBa®Xt°Ji(7)±^ICL^LMtflJ^IU^<;ua)^M^'r^->^;XALT. ^-V*JU 

y-hm*££^fi)c^m5(DXfi<!;. 4^ 
If|^[z||2^m^^M^^#AL,±lES®xt 0 Jil^(7)±lBy-K^I(7)^®J^lci4a^^fIlieic 
V-X-KU^ffl^^ra^HE^^fiJc-r^mecDXff.!:. ±i2*^lifl)i®ljm\ ±fB 

%T-mwmb$m\zmxzfttz^m^7£mttt&%i(D^^ 
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[0001] 
[0002] 

<?m\z'&^xmn^x^<(Dx$>htf.^m^*^<»)ix\z^ 
^<o*mtofamm<D^£7-h&izktMLxm<LT^<o)itmmvfoz> 0 tntztb. ?-hm<D 

&&mm2itz>w<D^mrfmcz>tixi^tf. ^m^mmo^^^x^u^t^^ju^ 
zm*Mizwn?z>cLtizmMxfo& 0 

[ooo3]^^r% v-*-h*is4>ffiM<Dmz£*^- , )><fm\zLtztf^tzm£izfcttifz> 
[ooo4]iaTs ®m&^mLtefi<t>. ft*(»Mos^>i>x$<Dm&Ritm&jj&<D-miz'D^x 

[0005]M2_l(a) - (c) l£ s ^^tl^^CDn^^^UiyMOSh^vX^^^it^^J^^r^Tr 

extension £L M21(c) IZTfr? h : 7>isX$$:7$'ryhtt£ extension WltV¥&Zt\Z-f& 0 
[0006]M21(a)IC^-T«fc-5lC s -»^;UKb-f>§2<DMOSh7>vX^[i. pIv'j3>S^(pIH7 

—\-m&5at. nl^f- hM5a£^rp^>'J=l>»Kl F^IZJM£;h,7inl!J V— X- Kb<f 
10a<i:, nMy-hm^Sa^ilT^ICfiLa-r^V'Jn^tSI W^fIHIclC^fiJc$tLfcp^^^;Ufl 

Dn-ttitf. &^*)U®}mtW®\x£&iZ-fx&& 0 

[0007]^tc,M21(b)IC^s-r extension MCDMOSh^vX^li, ±fli(E> |I]21 (a) 
X*0>*ff itlCjjQitT. #nl V-X- KU-Off t|&1 OatpM^-V^^MHEl 6a<!:a)RI]|::fg;lJgtf>nI2 
^^^AUrjf$^tvfcnM<g;lJtV-X-KU-f>fIl|lc(ni2extension ) 1 2a$mHXl^ 0 Z 
<D£?lZ^ nMV-X-Kb^fllieiOa^y^^n^gjl^V-X-KU^^ilieiaaCnM 
extension )^niV~ X- KU^>fHH6l OaCDl^tJIClSlt-SCihlCcfcy % v>?VU>f— hKU-f>12a>M 

[0008]^fcsM21(c)IC^-r7K^hWextension li(DMOSh5>vX$l£ % ±1511)21 (b)(C^ 
"T extension ^MOSh^vX^Olf J&|CjjO*.T. nSH£;lJtV— X-Kb^^HlSCnMextension )1 
2a(0T^ICp^?F$$^^SALrff$^tLf-/\ o >^X;U— ^»J-r^fc^(Dpiy7K^H^mi5a^ 
fimitTl^o ^(PckdlC. n3!H5;B^V— X- KU-f>1iiI&1 2a (^extension ) COT iCpM^yMIilK 
^^^Xl^ZtX%nmy—X'\ : ly^>$m^Oa^(D^m(D{^^n^Zt^mtU 

[0009]££|Z. Z^^(7)MOSh7>vX^^^^v'J=i>SlRI*s S^UKO^U-K^XJUi: 

^<7>e-^^*,. i'>jzi>&mmmxitt$mmf&oi&i^^)i'Xfov. iiis. iSx*;^-^ 

T^iri4^[S]±-r^^<!:7!)<r^-g)o 

[001 0] (g22 (a) - (f) I* „ ^*(7>n^>^;H2MOS^>vX^(7)M3i^;i 0) 1 ^J^^-TtcDT? 
fey s ^^Trli/K^h^extension HJMOSH7>vX£(E]21 (c)#BB) (7)§!^;£;£(7)#)]£ 
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[001 1]|i22(a)|C^-r«fe3lC, pi2vU=»>S^1IC7t^^^^>^;iXL. ^iVm^WfoWBrifc 
m2£J\Zf$.Tt& 0 1)U&3L*)lsl£— #300-2000keVT:\ ;±A»#1 X10 13 ~1 x 10 

&l^^£Uhn^U— K0x;u<!;$:£ 0 Ox;uffl^^»^ll|g2i^a)^®#3fia)MJ|ElC7h 
A U ^*;Uffl^Fffl!i*ia«[««16$^fiE-rSo CKT^^&A^li. irailx* 
;U4r— ^20-60keVT\ ;lAi^4-6x 10 12 cm" 2 tfel), 

[001 2]&C:« M22 (b) IZTjVr cfcaiC. pI2v'j3>aiSl (7mS£SHbLTH«?*rf><8- 1 2nm05^ 

[0013]^(C.M22(c)lC^r t fc9(C x S*5<D^ffi±fC200-300nm<D/-K i ;v';zi>p^itSUc 

ii#a>7*K X^>^X|I^T^-hm^5^^fig-r^)o 
[0014]<fc|C x H22(d)IC^-rj:5l^. ^-hm*^5£v;0<fcLTffll,\ pS^x;U2art<Dy— 

2£M-f<5>o &A3kmt. 1iai&JL*)\,¥— *«1 0-30keVT?. ;lAiA ? 1 -5x1 0 14 cm -2 

0)T^a>^lc^b^^^>^aALs 7K^hffl^JfJfi^^Mmi5^^-r^ 0 Z<7><!:£(7> 
;±A3t#I3\ ADilx^^U^— *<80- 1 20keVT;\ ;±Am*><1 - 4x1 O ,3 cm" 2 -Cfe^o 
[0015]^|C N H)22(e)|C^-rj:3l^s <T-hm@5(DMiJ®±IC+>-'fK r t7^— ;U7^ff^-T^) 0 

[ooi6];^ic i2.2(f)ic^-rctaic, y-hffi#5&o*+MK^*— ;u7£^x^<*:LTffli,\ y— h 

m*l5<t. pMOx^artCD^-hm^SCDMlJ^I^^ 

aZMtftTZtttllz^ pIv'Jn>SIi rtfc % P 12^x;u2a<!:, nlv- X-KU'OHHn 6a,!:, n 
1!(£»&V— X-KU-OfUgl 2a(nMextension )t. p^tK^H^I 5a<i:. pH/TV*^! i|6l 6 

Zm^lzlt. ^<DB#£^f^A£ftfc*M^I*^lb$;K3o -^(D^^lcli, IH22(e)lz^-rxfI 
"Cs pM0x;U2a. nM^^V-X-Kb^ffJlE^a, pM/f^MUm 5a^fig$*L^o ^LT . 
l22(f)|C^-TXflT:\ pM^?x;U2a, n^^JtV-X- Kb-OflUKl 2a, pSTK^hMHEl 5aft 

[001 7]&fc\ 1)22 (d) ICfclt-S^jb^'7^-l'^->(7);iA^^IB§-rtLl*\ M21_(b) lC^-f extension 

MMOSh^>vxWt#£*u ^^bTtNO^-r^-XDaAMm^xDjiA*!:^^^^!*. BI21 

( c )lc^v>^;uKU'<>MMOSh7>vX^7!)q#b^'5)o 

[0018] 

[001 9] (1) V— X-KU^>M^^^^fc^lC v n^-V>^;UMMOS^>vX^(Dii^lC|*n 

p^>*)\smMos^>v*$(Dm£iz\tpm<D^i&ty&£ALtz'i£s 
m&%mt?&tzfr\zmmm&ft?tf.&Am\zm±Ltz&xm(^ 

Tl*. ;±AI$l::^£Lfrte^r B 1vU3>^^ 
^^m^xC^iJ-. L£l^filSJ±£^bSi±6o 

[0020](2) f^CJIS-e^gjUtV—X-K^-O^IJlE (extension )|COl>Tt > fifTMCD;£l>J£^*# 

&tz. nfrvHmizMLT^mz. ^^^o^A^iz^f^mmmco^ 

tzMmztiz-y-'ih*'?*— j^m^^mz,m^(Dc\/Dmz^x7oo o ct^85o o c<D}^vm. 
B#ppWtTvgp>§^bM£^»^3ii£ici;*^ 
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[0021] (3) * J r*)l,$m : &Bm?Z>tz6blZ. nl!Jfc£lM£p§y<DTO^;J->£;±ALfc&, *f— h 
i£lbxflW^O;51£<b(Dfcto(7)?M^ 

m.K^mmizmm-t^zttmmiztdi'oxi^o ^x^L-cuhpyu— K^xMtit^jsffl 
Lx^^ii^icii. ^3L)i,$Mi&?&tzfrizn^*)i'¥-v4*>}ZAZfi : it, *mi*&m%i<iz 

{oozz^mBMit&fr&mmizffiftTtttitz&oiv&v. tog mt. v— x-Ku-ois«^a> 
**fi&ffiffcJB<&ai2*ft<D&j&<y£f^ 

A<^M<b£ftfch^^ 
[0023] 

csa*»*r*/=tf>G)^s:]±8Ba w*is^-r*fc«)ic % **ibt?i*. if^m -1 nztmztiz 
*mwmmizm?z>^mt. tm&i z-2z\zumzhh*m&£w<»n&}5 > &\zM-fh^mt& 

mmizKmztitzmimwmo&mmt. ±u¥mw&m±izmm^tz^-mmmt, ±ib 
[oo25]c^iiz ( i:y % v-x-Kb-<>«*rt©«*K-^«*^- 't-^vzr-tzmmxHts mm 

^^5tHlz|^ih^-^>C<t7!)<T:^^o V— X-Klx-r>1S«G)a?$^|fil^<D/£^yA<fflIftlJ$tL, # 
[0026]|f 3fcJS2lctBf&£*vScfc J 5lc > IS^)I1 ±iBKiSiK— ^MUSIi. ±IBV— X-KU 

[0027]^(Cj;y % V— X-KU^>««t«tt«l«^(DBIl<Z>pn|S^aiJfcm^35<3IA**LrL^«j:Lx 
[0028]*£(E<7>Sg2a>##t*=gBl*s If #Jg3l::iB«c£*l&J:?l^ ±I3¥*H*S 

^mzm^^tzmzmmm(oy-x-h^>$mt.±ummm^0±u'f-hmmm.Tiz 
itLmi-^$mt±t^-^'f^>$mt(Dmmm\zm^Htzm2mmm<Di&mf^y-x-\ : ^ 

[0029]Z*ilcJ:y.1£;BJtV— X- Kb-f ^Imlc^^#A^tlTL^'5.CD1:. iizUcDf^ffllc^y^g 

«£v— ;^Ki^>iE«<&ESrt<yrt<ffliiffl£^ 

[0030]If^^4lCfBtE^^cfcdlC.If^^3lzfcLNT.±IB^g;tJtV— X-KU-r^Ml^^TTa-e 

kirk— ^ls«^±ia7K^Kli«a>-»icmor^^+LTt^«^tr*^^#*o 
[0031 ]ztiicj;y, tf+y^nmzteiitt&faftmto&tfv&wwvz&o ltc#ot\ imm3 
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zktfX"£Z> 0 

[0032]If ^^5IZHBm$^-SefcaiC. If *Jg3lCfclNT. ±IBMiitK— Zf^mts ±E««ftV- 

[0034]|f ;fcIl6lc§Btfc£;h,£ If *3S5lcfclvC. ±8BiftSJgV— X- KU-f >H«0>T^r' 

[0036]*^BJ(7)||3(D#^^ai*, If *«7lc8E«$^5«ka»c. ^ft*^ ±lB¥#tt* 
^^lC^j$$Htclg2*mMCDV-X-KU-f>Mm<!:.±lB¥^^*^l^(D±IBy-h«^ET 

[oo37]c;hJzj:y % ^*Mim(&y-M&^^ 

C0038]IS^JS8lc|Bm^tl^<i:9lC. H#£7l::fcl*-C» ±IBJK*K— ±IB5 1J r*;Hi 
[0040]If 3fcE9KSBifc£*ia«fc?K. If #H8lzfcivc. ±8B8fc*K— ±SEy— MfcS 

[oo42]^^Bja)m4a>^#^^ai*, if^inofciBm^^^ic. ^mw&mt. ±ie#3h* 
\zr*mz*itz7-^mmk. ±wf-\*mmm±iztemztitz?-\-mmk. ±tttmw&mpi<D 

mM(DV-X-hV^>1Ii|&<^±iB¥^*g&rt^ 
^x;uM^rt<Dg^<D-^£^7b^±fB^*;ull^^ 

[oo43]cftiCcfcy. oxjufijferto^^ 

4J5^®^<z>&fmqii|Hj£;K>g>(7)T%^^^^ 

[oo44]if ^t^i 1 izmmztiz&siz. is^iii oizfc^r. ±8EBt*K-^««com3ii3iffi(De- 

*iMj&^±iE^x;ujg8UDSIIi#«i!>*&^^ 
[0045]Z*L|C^y v ^x;M5fmft<Dte^lJjC^<D5^*;^ 

[0046]*#§BJ3(7)|gi CD^«i*:^S(7)M3t^;i(i. If #111 2lcfBfK£;h,&cfc5l::, 3£5t$&l&rt 
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[0048]|f^Il13lClBig^^^lC % |f ^Jgl ±ffii&4a>Ig-CI*, ±gfiV-X-Kb 

^>ffl*im»f&Mi|£(Dl^<D<^lc±iej^ 

[0050]ff #IH 4lClBi££;fvS><J:?IC, If 3fclH ZlZfcl^X. ±SBle2<DXig <7)&±iBlg3<7)XfI(D 

mile, ±IBy-h®M<DiSS{|iJ®±ic+>->rKO^— ;u£^fi!c^£xfl£££ic^;t, ±fBffj30)xfi-e 
l*,±IBy-hmMS^±IB^^KO^-;U^X^<!:LTffllNT±SBS*J5Mltl^lc||2#ffiS^ 
^aSAU ±Um4<DT.mxit. ±lB^r-hmMSl>*±fB-y-'1'K^^— ;^^VX^ < ^LTfflL^r± 
IBS^lH«!^lcmm^#A-r'Sci:A^^ 0 

[0051 i^cm&i^lj, *mi*£mmmmizfccxT j r*)i'm££m&mm-?z>^trfx$z>o 

[0052]If #IH 5|CfBt!t$^ckdlC. If 3IZfclxr, ±fBll2(7)X=fI<^^±lBm3(DXfiCD 

miz s ±tz7-mm&^x<7kLxmi^x±Mmmmm\zi&m&(Dn2mmm*tm&mAu 
±tttmfc&fato<D±nE7-\-mmommj5\zi&w?%$m\zi&mmv-*-F^ 
mm^m-r^nn^^zm^ ±tm4<D^mxi*. ±ibv— \-mm& -?*5tLxmi^x± 
izmmm\*uzj%mzmATrz>zttfxzz> 0 

[0053]C(D;5;£l::£ys<£;tJ£V-X-Kb^>/BTO^ 

[0054]ff #H1 6ldBm^^<i:3l3. If #111 5lCfcl^T, ±IBm2O>X*ICD&±lBm30)XifiI<D 
Mlc, ±IBy-hmM^TX^<tLTffl^T±lB»^IJ|E^lcmi#ffii2^M^^#AL. ±IBS^ 

tmnt^m\z^vHm^^hJi^^\zmx^t-h<x^i> 0 

[oosslzcD^aiZcfcy, ££ic&^*;u8j^0>/p-£i\ ^o^tfe#*cD^L^*i*^a^^ 
[OO56]^^0J(DH2a)^^^Sa)^it^;i li, if #in yicfBtteti&^l::, 
^£^AU ±IB4^ttS&ft0m®ttifi<DMi|!n^v^U^ 

Ht, ±Ifim2(Dxfia)^Xl*Mlc s ±ffi^#^S^i^icmm^«AL, ±IB#«^S^P«q(7)± 

IB^*;ufflTO1M^1£illc£*-/^ 

±fB^*,a,ffl:F^&£Hlii&<D±l^ 

<tt±IBy-h«^vx^tLrfflt>T±IB^«^Stg|*!lc||2#mM^M^«AL,±lB¥S 

3!g5C7)XfI<!:, ±fB*#<*g*S<DMiJI£m\ ±IB#^$$^tl£^$li|lclc^A$ti^^M^;S 
1£<b£l+&m6(7>X*I<!:£{iit;iTl,^„ 

[OOSVjC^^^lZ^y, ^V^;Uffl^F$i6«^Ii|lclcmmA^A$tLTl>^)<7)TF\ ^6(0X^(7) 
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fc*^t, Mitmxm&2titz7-hmmm&mi-&*m&mw.\zt$^x*,. ?-mmm<DMK<D 

<DXfI£.±iBa®xt°Jf <h±gBi*mK-:?xeji<D^^ 

^#AL>±iBa®xt°ii^u*±iB^K-^xeii^(D±iB^-hmM(DMij^ic<ia-r^ 
±^%T^^mMmizmA^HtzTm^^mt^^me(DJLmt^^xi^ 0 

[oo6i]C(7>^^i-j;y. ^^K-^xeiity-h^lii^cD^icii, mm^A^nr^/cfi^ 

®xt°Jl3()<#^-r-5Z<!:lc^-5, 0 Ltzrfr>X. m6(DJimmiz^X % Jft*3b<^— h*6«ISlz«A-r* 
Kmi#mi!PFM^*>£&ALT^x^ 

ffl^M1&tt»«i«£flSj3t-ra&2a>i|li: % ±iBH2(DX?Io^xiiBfric > ±iB¥#f*g*5rtlc 
i*lfK*><D;£A£^oT, ±IB^x;uffl^M^^ 

^V^^<tLrfflt>r±HE^#^S^rt(cm2^mi2^^SAL.±iB¥*^S1KP«q(D±IE^ 

xii^^-ci ><§><, 

[0064]fS^2i iclBm^^cfc^lc. If ^JS20lcfc^Ts ±S2m*K— :7ii«rt©j»t*iRjgj&< 
[0065]Z(D^lZj:y % a*^20(Z)f^ffl^S3!)<St||lC#f,*LS o 

[oo66]*nwa>»5a>^asfrseo)$iig^i*. li*ii22i::iBt!c£*i&J:?ic. ^»^sts± 

lc^^K-^tLfc#«^^ B B H ^xt°^^v^;u^^T^K-^xt°Jl^ft^^^)||ia) 
X?I<!:,±fB^mK-^xt 0 P(D±lzit£#i*mi^ B B B ^xe^v^;U^^Ta®xeg^^fi)t-r 
^S2(DXfl<h.±IB^®xt°jit±IBMmK-^xt 0 Jl<h±iB¥»^a^O-^|zM^I^lc 

mi »ssi©^«ift^>$aALT^x;uffl^*i6«8ffi»fi«$^fiR-r4*3fl>xsts ±iBa® 

m5(DX*I£ % '>&<<!:£±lB<f-Km*i£vX^^ 
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^x^isiMcz^iij&te^ji^^ 

[0068] 

(mi<DnMMm)&LT. ww®}^m^>z>x$izM?&mi<Dnmm\z'Di,\x. m&u*m2(a) 
larfcy , ®2(a) - (d) li-^gistin^-rmsni-efc&o 

[0069]Mll-^^"<t-5l^. pMv'J^^StSCXIip^^x^) 1 (0±lZtt. isV^mtmfrhtZ&f 

— H&mm*t. ^y^^mi^CoUh^f— hm&satmz&ztixtey. ^(Df—hmmsaomm 
m±.\z\t\s*)^mtmfrh>ts.z>-*'<\ : ^*— wmmztixi^o $t>\z s P sv'ju>s«ii pqo> 
y-hm^5a<7)Mij;sic<igT&iimi::i*.^ 

Kb-r>fIHIt10a^ff$^tlTL^o fits ^H^SO^mi*. ±IBV-X-KU-r>^IJ|g10aP*3 
[0070]-j&IC. vU^^SlS^O^miivU^^^cpiz^Lfc^^^^fc^^v'^^Jl 

*l$o L*=#oT. ^HSfi^S^ckai^ ^^K— ^IHlcRcd^n^V— X- KU-f >HiHh 0a<7>flg|$ 
ifctf&imittlclipfrj^fu &l*V— X- KU-OHHin OaCD^JiglCckoT^^^U^^^ICtip^J 
[0071]£*r. tt*K— ^«RcdJ*. nmV-X-F\sj>m®10aXm±?&mmft : ¥-ffli' l JZ} 

>a>y-hg£<bM73fi^<D;ij£^ie£tffli^ 
xz& 0 

[OO72]^lC.^||^SlC^>5n^^;UMMOSh^>vX^0^3tXfIIZOlNrl5iB^-r-g> o 
[0073]|rf s 12(a) IC^-T^IC, plv'Ja>I1g1 <DM£K<bLT » J1^8- 1 2nm(Di>'Jzj 
>®HbMfrb&&^— hS&^J!l4£BJ&-f £o ^IC, S^(7)^:®±|Cff^200-300nm<7)7tN O 'Jv'J 

ziism&mmLtz'ik. ii^a>?*K x^>^igf«ty-htii5$)ij^t5. 

[0074];^ld2(b)lz^-rj;aic s vUn>^bMO)ltm<!:m^tix^>^lc £ i:^v , >l=i>^b 

[oo75];^ic % ii(c) ic^-r^ic, y— bm^ttov-^^o^— )l>7&-?X<?tLXm^X, ¥— 

U-Offl^^^lftfllllclO^ff^fie^-^o ;lA^^li, iOjlx^;U^-A<30-40keVT\ J^Ai^ 
5xl0 15 cm- 2 fIJtT;-fc<g>o 

[0076];^ic,M2(d)ic^cka[c,^— hm^5«tif^K^^— ;U7<t^^X^<!:LTfflL^,y— K 

s«5t, ->'j=i>£«i rtco^— \*m&5<DmmjDiztiLWTr&ffii&tizj%m'(*>&%.Au fitm^ 

— ZfffiMRcd&mtiL-t&o )±A3kmt. tDilX^M?— £<-|0-20keVT% ;±AmA*1 x 10 15 cm -2 
8fi-Cfc4(3x 10 14 -2 x 10 15 cm- 2 <DfBffl#$?£L^)o ZL(Dt£. RffeK-^«l«Rcdl*. 
^>*<K-:?£;h,fcV-X-KU^>ffl^M^ 

C0077]^lCll2(d)lZ^-r^S-C. ^^^/*S14^-t±$gS^Wa$Him^^^<, 850°C, 30 
'AfflOf&mmZftlX. igjSfctOnM^— h«*i5a£\ n^V-X-KU-OflJUclOa^ff^jS-r^o 

^<D08^f?K*>jW^&£*itcV-x-K^ 
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ttf&&o mtux. mz (b) ic^-rxfi*T:\ tHT^*— ;u7£j&j*-r&(g. m&ocvDmz&v v 

%l ffil "X? 'a) o 

[0079](|g2<7)Hj»S);*|Z. H2(7)||»SlwOt^l5iBJ-r^o 031*. «2<Z>SIJ6^88fCfclt 
&nT**)l^*)UmMOSh^-sis*$(DmffimX°&>&< > 

mmmizmZ^^isXZCDvimh*— ^HiUcRcdT^nSV— X-Kb>f>10a(Dl^(D^|::fM£*lT 

MHE)<»:cDF B 1(7)pn}i^^mmK-^imRcd^rtaLT^^ < !:. h7>S?**<Z>aSA*tefflaH*lc«fc 

[0082]^ZT\ ^IIJfcm^^lC^mK^^ 
I^IC#£LTl^C:<>:T%pnm^ififflTrpMv^^ 

[oo83]^fc\ *mMMm\zm&^>isx$(Dm&±m\z^x\tmw££m-?&tf. mzwiz 
n^ j r*)i,mMos^=7>i>7,$<Dmmmx&>& 0 

ioo85^mmmmizm^>h^>i>^it. ±mmi (Dmmmmizm&^isisxztitmtey. i*t> 
mm5aow.T?5\zikm-?&ffim(T j r*)i'm®) tomiz. i&m&vnm^Wim&mALxu&nm 

x-Ku>r>^mi2a^^T^imicmmv-^fs^Rcd7!)<mm^Ti>-5)iS-efe-§)„^Lr^ 

[oo86]±aia)<j:aic. mmv—ytm®Rcdmxittmw(Dfc®.tfmmt!tiz>o *mmi&mv 
it. nm&mmv— x-Ku^oumn 2ai^icm^*<K— ^tLrt^^ztiCcfcy. nnsasv-x-K 

[0087]^^^, i*m\ : -y$mRcditnmv-*-F\sj>mmoat&-uwuz>tziibs nlV- 

[0088]£fc. *HJ6Mt?l*. ;?«l«Rcdrta>ft*A<, nSS««ftV— X-KLH'i/flWh 

2a^nMV-X- KU^>$imi 0a^f6±^ia*J^ftT-P B 1ixy=j>(Dy— h^bffi^l^^O)**^ 

[0089];^IZ. ^||]|Sff^l^^^n^^;UMMOSh7>vX^C0S^itXfllCOl,\T, 05(a)- 
(d)£#RBUf#£I&Bjrf&„ 

[0090]^ % P5(a)IZ^«fe9lC.p^v'Jri>S^1(Da®^^bLr.^8-12nrri^>g=l 
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[oo9i];^iz % H5(b)ic^-rj;^ic, v— vwm^^tvnm^x. ?— vmmst, vu=j>s 

UiiHM0£ff2J&-f & 0 JiA^frli. *DigX^;U^-7b<10-30keVT\ ;±Am#1 -5xl0 14 cm' 2 
[0092]#C:. El5(c)IC^-rj:5l^. ^-hm*i5£^;^<tLTffll^T, ?— ^mmst. 
■t^oilA^mt. JQilX^;U^— ^10-20keVT:\ ;±Am*><1 x 1 0 15 crrr 2 flJ£T?fc£(3 x 1 0 

[0093];^lc. jD.5 (d) ic^-T £dfc, v , J=J>^^)l(Ditia<!:m^t4x^>^|c^-5,v' > l=i>^1b 
fllOx^/^^jrlz^tjy— hmfrl5(Pi^{BiJ®±|::+MK f 7:*-— ;U7£ff$E£-f& 0 £bl::, E)5(d)fc 
7F-r«Sr\ #^$iB^^;S'tt'(b$1±$£ H B B ^|!i$[H]^1±>&^.<. 850°C, 30#^<DMl3I£fTO 

(n^extension ) 1 2at&1\m?Z>o ^(DBSL V~X- Kb-r>ffl^$$^^IJ|El 0<h^K-^lHg 
Rcd£#mM::*-/\*-^:A,Tl^0T\±&^ 

^T'nMiS;s^V-X-KL/'t'>Ml|lc1 2a7b<ff^J5Jc$H^)^. ^H^STrli, ptfftK-^imRcdtf 
D*Iji(Dn^-V^;UMMOSK J 7>vX^(7)|lr®ElT?fc'5o 

icfcit^h7>vx^a)^<tp]i:r^)^o tztdu *mmmmiz&^Tit. mm^-^$mRcdit. n 

§!H£;KJ£V-X-Kb>r>iiJin2a<D|^<^^ 

ioo97i*mmmmv\t.±im3ommrmizft^.mmv-7ffimRcdM&m&v-*-F^ 
2at&mmt<Dm<Dpn&£mzizn&i,ti:^<Dx% ±um2<Dmmmmtf5\m<D®t& 

^x.pnm&j—^wnL^m^^jisftftLZ&m-f&ztrtxz&o 

[oo98]^*>\ *mmmmizm&^isis*$(»m£.j:m(Dmwit£v&?z>fiK nsccx^-rxm 

r% ^m^y<D)±x^ y i7om<Dijum^)i'^-^Lm^iz-r^tx\ mm\znmx$&o 

[0099] (igscDn^ai) &iz % mscommfimiz'D^xmw? & 0 miit*mmmm\zvk&n?* 

^jvmMosh^isisxtKDWiffimxfo&o 

ioioommiz7F?&oiz^mMmmizm&h^i/x$i>nmi£m&v— x- Ku-r >$inuni2 

extension )12a£^*.Tl^£-CI;i:. ±IE!£3, ^(DllJte^lllC^^h^vX^^COtligtl^li:^ 

hmM5aO)±<»:niyv— X-KU>T>Mmi0a(7)±<»:[C x ^H^H*£&fcx<DvU+MKjf 21 a, 21 b# 
M£*VCl>6„ fit, M^K— ^lHlcRcdl*, #v'>l-tMKJ!21 a, 21 b^X<7<t^m^'T^-> 
(D;±Alc£oT»*J&£*LTfcy. n^g;1^V-X-Kb^>Ml|lt1 2a<h^OJlIIl(DlIi|l<O^I::}M£ 

[0101 ]*m&mmxi*. m.^^)^m<omuizi]u^x. f— hm*i&i>*nMv— x-ku^sius 

[01 02] (m6(DH»H)^IZ. m6<DH]!i£ft^lZO^TijfeBJ-r-§)o MSI^H^Sl^^n^ 
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[01 06]£-f v 19(a) ICtf-T^IC, pSlv'jr]>St&1 0>3t®£gHfcLT\ 11^8-1 2nm(DvUzi 
>^b)li^b^^^-h$feiSt)l4^^1-^ 0 S*5<7)±®±lCJ5^-200-300nm(7)7K , Jv i ; 

[oio7];^iz, f— hffiH5<t^-0>+w^;j— )V7^x^tLxmi^x. ^—^mmst. v';n>s 

hm&(DWm7jlz{tLW-tZ>imtlzW.m-<*> : £}£AL. V— X-Kb-r>ffl^FM^ife 

MH&1 0&W>ffrtZ>o SAIM^I*. *Pilx^;U^-7{)<30-40keV-C:\ ;iAl/)«5 x 1 0 15 cm- 2 :f§j£ 

[oio8];^iz v M9(b)ic^:-rj:5ic s ^mk^*- ;u7^ii^6<]ic^-— /\-i7f>^u, 

[0109]^lZ % Iil9(c)IC^r«fc3l^, V^=3>S«1(7)®ttJLTL^S<ty— hffi^5<7)±«»:lzmiill^ 

-ipmzmmLtz'ik. t*>m£i&£u z^izm&m&'n-DX. y-hwi5<D±£v-x-Ku.<f>ffl 

^M^^ltl Ot(7)±|Cv' > |-9-'1'KJl21 a, 21 b^m-t&o 

[01 1 0]^IC. M9 (d)IZTF-f £51^ V-iFO*- )\s7$m£Ltzik, #v'J^Kli21 a. 21 b£"7 

^(IH^-y-r)o;±A^^li s iDilX^;U^— #10-30keVC\ ;±A«#1 -5 x 10 14 crrf 2 *IJ£-e 
fc&o &v'J+WJf 21 a, 21 b^X^LT. S*5ftlcj*ii-f:*>£;iAU ^K-^$I 

HfcRcd^JM-f -§> 0 ;iA3M*l*. JDilx^;u^-7!)<10-20keV-^. ;±AS^1 x 1 0 15 crrr 2 fIJ£-e 

fc^. (3 x 1 o 14 -2 x 1 o 15 cm- 2 <Di5ffl7!>w£u^) » to®.. ^mm^^it^mmxm^\s\ 
85o°c. 3oftm<j>mmm$'iT-ox. i&mK<Dnm?-\-mm5at. nsv-x-Ku-r 

>$lH&10a<!:. n^jSiS^V— X-Kb^>$IHIc(nMextension ) 1 2a«!:^^-r^o 
[01 1 1]i^±CDXfIlCcfcoT. nM1£;sJtV-X-KU^>^12a<DP»qgpC0^IC^K-^^Rc 
d^^-r^C«b:7!)<T^^o itfimscDllMScor^^mK-^^Rcd^nMV-X-KU 
-O^IiiEiOaicMor^Ttcfc^^^icii, M9(b) ic^-r-^^fK^^— ;ua>ttiBA31(ifT^II^ 

[01 1 2]&*>\ *n«g^firtt, is*)-y-'<\:it$ftomizWi}&izmn£ti&<Dx\ f-mmm&tf 
[oi 1 3i(m7<DmmMM)&\z s m7(ommmmiz^xmm-t^>o m o\t. m7(ommmm\zm 

^n^-v^;uMMosh^>vx^(DiT®ii]-efe'i)o 

[01 i4mmiz7rs?&?\z^ *mmjtm\zmz>^>isx$\z^ ±mm3(ommmmizm^ : 7yi>^ 

^(D^3t(M4#RB)lcAD^.T > nM^;m^V— X -Kb-f >$im(nMextension )12a(DT^IC}^^ 
tLtcpM^^h^Hei 5a£fi$*.Tl^ 0 *:f£U 0tmK-^imRcd^ff$/^$tlTl>^M^I*±fB 
l&3(D||jfcff£S<tl^CTfc&<7)T% pSbK^MHHM 5a<D-$pi^t^m^K-^HTLN^ 0 
[01 1 5]Ltrtf oT\ ^H^S-ei*. ±IBm3COl|]!i£m^<tp]^(7)^m^»-r>5)Ci:7!)<-C^lc 

liuxx. mmv— zfffit&Rcdtf P m7tf^vbm®'\5a0)- : §frtmti:-z>xi^<Dx\ pM/K^mhibis 
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[01 17](H8<7)H]!iteff2S)>fclC. lB8(D||»SlCOtNri^Bj^^ 0 Mllli.^ll^SlC^n 

[01 1 8]Mlll^jF-r^5l^ p^v'J=i>S*g1 (fc3lMip§!!^x;U)<D±|Cli. ^-MfcStA^n 
m?— \-m&5attfmf$.£tl. v'Jn>S1£l fllCli. n^y— X-KW>1Ii|!hOa7Wj££*lTl> 

ii^^£#ALT^*;ufflpM#^ttiis^^^ 

[0°1 19]±i$(7>c*:dlc. m^K-^IllERcd^OMmii^^CDffi^WJ-r-g)^^, 
(Dcfedl^^^K— ^I^cRcd^pM^-V^^UlEieaihnmV— X-KU-f>10a<!:£F»^LTl>*ll£. 
p3!^*;U$lisma<D:FM^:^<D^ 

6a^^$tL-gx!:lia#l^nMV— X- KU^>^1 OaCO^^I^MIII^rai^CDtetfc^^WIC 

[01 20]^blC. M^K-^IJUcRcdli. nMV-X-Kb-O^lHElOa-e^-r^^flJ^^ PbIv'J 

3><D>7-*-hB£<bJ!I;5A^<D;iJ£^ie£^ 

$b HI t f§ -5> c £ A * X cf 

[01 21 i*nmmx\t, 4^^imtLxpm^^j^mm^m\zLtzf3K nm^^Mmo) 
m£xt>mffi<D$h§ik&mw?z>^tti<x$z> 0 

[01 22] (m9(ommmm)^.iz^ mwnmmiz-D^xmwt&o mizit. ^mmmmizm^n 

[oi 23mm\z7f;?£z>\z. ^mmmmizm^^v^commit. ±u%s<Dnmm\z%&h 
?>¥*$<Dffi&.t&tA,t*mcx&& 0 tztzL. hi iz7jk-rm8(Dmmmmxit, K-^Mn&Rcd 
i*pi2v';=i>st5i (ommiz&Lxi^tztiK ^mmmmiz^xit. mmv-ysmRcditpmzs*) 
:a>stsi<Da®ttifi<Diiiifc£#£&^^ 

f&Z*lXl^ 0 

[01 24]ii$, y-h$fe^j!i4ii, p§y v«jz]>si5i <Dmm%MitLxmm£tiz>i'i)zi>mbmiz 
^xmrnzhxi^tf^BmscDrnMrnmcDzit^mF— 7$mRcdtf?—hmmm4\z&Lx 

JfcM<7>c:<!:<^mK-:7Mi|SRcd^^ 

[0°125]*:*£U ^-K^JiI^vUI3>^bMmn<D^^^nrl^^ii#(cl*, 

MmRcdA<pMv'Ji3>Sai (DaSIC^LT^Tts ltl±a)^^b^^tg<C<tl*^LN <) 

[01 26]#|C V ^II^SlC^^n^V^^U^^^U^MOSh^^vX^CD^itXflfZOLNT. IU1 

3(a)Me)£#^XfcA<bl&BJ^£ 0 

[0127]ML3(a)|C^cfc9lC. pIv'j3>Si1 OmMttfoO^mz^ L^flfrJIfcPl^KT);! 

^<7>7txom^>^aAL, ^^;uffl^$$^t/£^itiici G&mmr&o )±Am*\z. mm**)^ 

— A<20-60keVT\ ;lAi^*4-6 x 1 0 ,2 cm _2 -efc& o 

[01 28]#lc. 1113 (b) ICtf-T £51::. ^I-rt^^pIv'JnvSSil rt(z;±AU pS^i^tf* 
A^^fc^^;Uffl^M4^^Ml|lcl 6^-^«^yANOpSv'J=i>S^1 (DmmizmLtel^lz 

JtT% SA1^1 x 10 15 cm _2 fiJtr'fc^(3 x 10 14 -2x lO^cm-^li^f U^)o 

[01 29miZ s M.13 (c) IZ^-T^I^. P^V'J=I>S1S1 CDS®£gHbLT. H^^8-1 2nm<7>>f 

[01 30];*!^ Ml3(d) IC^-T £513. ^©icm^A^OO-SOOnmOTKgv'J^^M^itWLfc 
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[0131]^lZ % ^13(e)IC^ e k5l^s^-h®^I5SU*tl->rK^-;^7^VX^«!:LTffll^.>f-h 

AL> V— X-hV-f>ffl^«!«!ltt:tk««10^fi£-rSo -CD£#. M^>^A£*L7cV-X- K 
U^>ffl^*«B»tt«*10l*J»*K— ^««Rcd<»:ytaL^„ »iSx*;M=-jb<30 
~40keVT% aA»7b<5 x 1 0 15 cm- 2 ?lJ^T'fc^ o X.\Z S #A^tLfc^^^;S1KbL$S B B H ^|i|S^ 
(HlS^-^^^850 o C. 30^(Di«lI^t. hm^5£fg*£fctCDn3^— h©*l5a|::-f 

[01 32]fc*£u .ii3 (d) i^^-rxfir% mi$(DcvDmz&vis>)z3>mtmo)%.m : £ft?m'&iz 

l=tK*K-^««RcdA<#tt-rS^i:T?. ±.i&<D%im&§&W-r&ZttfV$&o 10-13 
[0133](£lO(D2SJ6^ffi)&fZ % Sg10<D2l«fiJ^ 

[01 34]|^||§llC^-rcfc-5fw % P M v'Jn>St51 ftlCpM0x^2atfff2j&£;ftTfcy % CCDpI^x;^ 

fS«Rcde#Kltt>;h/Cl^£o fit, C0K*K- :7ltf$|«Rcde(D±lCj&^£^g;fcl,v>ij3:/ 
^JS^^f>^^®Xt°Jl31 #ff£j££*lTl>&o £«=>fC N *SXtfH31 tft*K— ?Xt?1U*Rcde 

[0135]*H»SlZ&&H^>vX$l*, ^0K-^Xt°$IHeRcde^SlSa®|-mLT^^^^ 

[0136]^|C^||^SlC^^n5 L ^;^MMOSh7>vX'$^(7>^^)tXfSI^'^L^T. 015(a)- 

[0137]^-r s Ml5(a)lcjK^5lC, P Mv';=i>S*S1(D±Ic s ft*£K— ^Lfctf&S/Uni/JMS 
a^xe^v^^fiKS^T.^K-^xeflHeRcde^^j^-r^o 

[0138]^lC.Ml5(b)lCjF-rck3lC. ^K-^Xt 0 MHSRcde<D±l^ mm(of-^fft>^iz 
v'j=i>m$S H B B^xt 0 ^^rv-v;ufiJcS^-ti-T. S®xt°H3i 

[0139]^l^,Ml5(c)IC^-rck9lC,a®xeji31, ^K— ^Xt°MHKRcde^t;T7^a)pMv 
M=J>&*R1 rtlcsfc^Jfe-fsJ-^StAU ^x;ujB*$etetttfe«i«2£»j«-r<&o dCD<t£. ;iAgr# 
lis JiDilX*^— A<300-2000keV-C, ;1A1^1 x 10 13 -1 x 1 o'W^fc^o 7|^7i# 
>^Z(D^«»:x^;u^— |B|llT^iA$^<i:, ^x;uffl^1«l&$IilE2[*. P Mv'>l=i>S1K1 CD 

W%9fimm?uz?T'( i^^&uhn^u— K^x;ut^ 0 a@xt°lf 31 

K-^xe^RcdeCD-SUilcM-SfUlKlc. L^^ftfiJiPU^^CD^JtCD^O^^Jl-^aAL. 
^**JUffi^«&tfli»H«1 6^ff^J$-T-5o ;±A^#li. *n^X^;u^-^20-60keVT:\ ;XAm 
^4-6xl0 12 cm" 2 -Cfel), 

[0140]^fC % Ml5(d)lC^t-cfc3lC.S^(DS®^<bLT.ff^^8-12nmC0y— h*fe*tJ|g4 
[014l]^|C,Ml5(e)IC^r^ai^s^®IC|?^A<200-300nm<D^ , Jv , J=]>liI^liiKLyc 

ii^o^h. x^^^xii^ry-hffi^is^m^-r^o >f— Y>mM5ommw±.\z 

[oi42];^ic, iii5(f)ic7F-r^ic. y—h«ffi5t-9-^Ko*— )is7&-?*<7tLxmi\ ?—t*m 
*i5<t, a®xt°l3i atfttntK— zr^effiMRcde\zm.&$mmvf— bmmsfDmmyjizitmt 
&$mkizmm&<Dmm<<*>$:&Au y-^-^-ommmumm-io^m^-r^o zot 

Tiffi^ t±;£lcfc& 0 ;£A3H*I*, 2jniIX*;u^-#30~40keVT% iiAi^5 x 1 0 15 crrr 2 fl 
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ioi43i*mmmm(Dm&?Dmz&4ii£^ ±tm9commmmizit^. mmp—y^tfm®Rcde 

^mmmmt>^mti^oizmmr^t^^i3^mmtu^m^h^o 

[oi44](igi i<r>mMwmr#.\z^ %a ■\0>mmmmiz'D^xmwTz> o mi6its *mmr*mizm 

coi45]iHii2iic^-rj:^ic s *mmmmiz&z>^>isx$(Dm&iz. ±um8<DmmMm\z&&\- 

[oi46]^H]K5»$sfcj;tii*. uT(D&ote®mrfmt>ti&o ±&(D£oiz^ mmow&iz&ij^m 
yn<Dtik®.mm\£tx&<»T:\ *mmmm<D&?izmm£-zfffiMRcdrfnm?**)\sim'\6a&vt, 
m<Mf$.£*ixi^t. nm^^Mmi ia(D^mmfti$ofch^)*m7LxMMum.ttfa / Att 

^nm^*)\,m^7amm£fttW\&flZ^nmV— ;VKl^>10a(D;££73ft;&tf1Jt;£[6]^a> 
[0147]£bC:, mmP— ^flUSRcdli, nMV-X-KU-OflHSlOa-C^^-r^MlJ^^v'J 

U *H»S<7)ct^lZ0t^K— ^MH£Rcd3!)<n^^-V^;UfIl|lc17acfeyt^<iSltbtl, frOpng 
[01 49]^lc, ^H^SOJ^IC. ^-V*;i4f H&1 6a<t:V— X- KU-T>MHE1 OairA^C^mMO) 

mti\z\t. j%mrfpnm£iz?ffti,tii<t6:z><Dx\ ±&o)&oiz^ m^j—^mmL^mM^^o 
>sci:T% m^mm^—^wmRcd^miz^mv^^titi^xt^o monwt. mis (a) 

- (e) \Z7jkTJimtf5\CVfoZ>o 

[oi5i]*tc. mTjkit^v&ir&fi^ ^m^-zf$m^m^y5mz\-rx^<my5^izt6^x^^ji 
m*&<»p*$i(Dft\zBi$.i-z>^t : bx£z> 0 mi3(b)\z7f;Trj:m(Dmz'f— \-mtm&mf&L 
xt$$. ¥-t*mm<»&ww->£m%Ltz'W-y&m?%\si>xm%^*<7tLx. mm*<*y 

vtmp-zrimzmM-t&zktfxt&o 

[01 52] (K?1 2CDHmmS)^l3, Hi 20)||»allZOlNTl5fcB^^>o MlZl*. 

[01 SSllHllillC^-rcfcaiC. P Mv'J=l>S*51 WlCli. pI-7IJb2a^^iltfc^ ZCDpg^X 
;U2aP«9lZfclt^pM5 1 -V^;UMmi6aStKn^V— X- KU^>^IHS1 OackUt^L^IiUclC^mK— ~J 
MHIcRcd 7Wf&£*LTl^ 0 *H»ST:ii, mfftK-^HiUcRcdl;*. P S!^*;M1J|& 

ISa^nliV-X-KU^iiiinOam^-A-^/^^ 
H»Si:|5|^fe>S)o 

[oi 54];^ic *mmtemizm&^>is*$<D^mwdimm-?a77'(Mz'D^x, miQ^mLu 
*si ^s^r^M^i^gc ^ov'jzj>s^i <Dm.^t^*>\zT-my®^&<»ti-wfoz> 

iHcRcdl*. p^-V^;UfIl|lt1 6aSU*nikV— X-KU-f>^1 0a<!:l£:t— /<— T^tf.^O^ 
^;sJfOt°-^iM^l^x;U2a(7)^;^ 
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[01 ssttmmj&mcD&otiiffifeznm-t&ztiz&i)^ P m<t>3L)i>2am(D*mwm&<Dtz-<?itLW 

[01 56]&IZ % *llite^SlC^^n^-V^;Ul2MOSh^>vX^(D^3tXfIlCOLNr . 1119 (a) - 

[oi5733rr*aij><a)i=^j:5ic % psi$/y:3>^ 

mfomm2&mf&-?& 0 ZntZO&Ammt. aniIX*;U^-#300-2000keVT% ;iAi 

[01 58]#lc. Ml 9 (b) Ci^T ^ic. ^x;uffl^««jtttft«i«2rt Jzj^3g-r^->$aE AL, ft*K 
— ^^Rcd^ff^fiK-r^o ,5A*#I*, JJD3ix*;u^-^80keVT% ;±Am#1 x 10 15 c 

m _2 fIJtT'fc^(3x I0 14 ~2x 10 15 cm _2 ^|BBl7!)<^Ll^)o 

[01 59]&|Z % HI 9 (c) IZ^-r^lC. P M*>'j3>St5l (Da®#5£(7)$ll^lC % L^fiffrJiSpU^u 
^U^r— #20-30keVT% &AmA<4-6 xlo'W 2 ^. 

[01 60]#|C, Hl9 (d) IC^f cfcdlC, p%) $/Ua>*«1 <D*ffi£BMbLT\ mftii<8- 1 2nm(D^ 

[01 61 El19 (e)lC^-r^5lC. ^®(CJ5^A<200-300nm(D/KUv';n>liI^it«Lfc 

&s il^OWK X^>^I*I£i&T>tr-H«M5£ff2J5£-f &„ h*ffi5©Mfl!lffi±l= 

[oi62];^lz s Ml9(0l^-rcfc5l3 x hSUsStflW?*— ;u7£^x?<!;LTm\ V— h 

ALT. y-X-KU-r>ffl^tt«itttk1i«(H*-H:r)*»fiR-r«. -<D£^ tt*-f^->A<*A*tL 

-A<30~40keVT% ;iAa#5 x 1 0 15 crrT 2 *lJ£T*fc£„ «A$ftfc^*fc%£j£tefl:UM 
^PlS^l£l^iJ:^^850 0 C % 30#<7>M3I£*toT\ ^— hmffi5$«»gt<DnMy— h*ffi5a 
IC-r-SxtttlC, vij=j>^1rtlz s P ^x;U2a£,pM^*MlJfn6a<!:,nSV— X-KU^> 
$iiHnOai:£JMT&o 

[01 63] (mi3<Dmmtim)'X\z. n-[3(r>nm : ftm\z-o^xm.w-?z>o *mti&Mmiz&&n?** 
;uMMosh^>vx^(7>^itii. ±umi 2<nnmm\z%&h^>i>*$mnm.t*m.#\\z[tmc 
*m^^t'ii, i%m\ : -7i&t&&T.\d**isv)ummtmm\zMmLTi^Mtfmu 

[01 64]lilT. *II^S^III^^n^-V^;^^MOSh^>vX^(D^itX|ilCOl^T. El20 (a) - 

[01 s Ml20(a)lC^-r p^v'J=i>S«1 <D±C: , ft%£K— ?Lttfi<€>»>>J=i:/J|i«g 

B^^xe^^v-v^^S^-a-T.^mK-^xeMJlERRcde^ff^^t-^o 

[01 66j&jc % 120(b) iz^-fcfc-pf::, m^K-^Xt°^|l|ERcdeC7)±lC. ft*<DK— ^*fft3-f 

vg=i>m^ H B B^xt 0 ^v-v;ujiJcg^T.a®xt 0 Jl32^j5Jt-r>So 

[0167];^1C N Bl20(c)IC^-r^(C. ^®Xtf|f 32, j*fftK-^xe$f i^cde&tfT^pMv 

•j=3>sisip«gic^^^->^;iAL. ^)\,m*mv!rt&mm2&tetfL-tz>o ^mtz. 

I*. JlDilX*^— #300-2000keVT% ;±A*#1 x 10 13 -1 x 1 0 ,4 cm" 2 tfe5, *0*-f^- 
>^C(D«fc5^x^^— ©fflT;iA$n^)i:, Ox;uffl^$M&ffiffcftja2li, p£!v'J=i>*«1(D 

|jfi^IS^P77^;^tL, l^f^&Uhnyb-K^xju^&r&o ^(c. SSxtf Ji32(DaSttjS 
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fiTT-So &A*fM*, flDilx*;^— /)<20-60keVT% &Afi*M-6 x 1 0 12 cm _2 T?fo<5 o 
[0169]^|C s M20(e)ICjF^-J;aiC N ±®|CJl<frA<200-300nm(D/1^ vUi]>M£J#«Ui 

■two*- ^7$ff$i$-r^o 

[0170];*ic, P20(f)lc^^lc.>y*-hmii5«h^KO*-;u7^x^<i:LTffl^.^— hm 

~40keVT% iiA1^5 x 1 0 15 cm- 2 flJf &lZ % #A$tlfc^M^?gt4^bL$g^^ii|g^ 

[oi7 2i (*:<Dmo>mmm)Ute. ±u^mmmmiz^xit. ^mw^mtLx. nf^^;HM 
)\smMos^>vx$\z^x:bmmzmm-?z>zkrfx2:Z> 0 Ltztf^x. n^-v*;ui!MosH7> 

[oi73]^tc, Mosm^mwmmtzifxu<. v-mmmzmmitmwxmmLtzMism^mfc 
mw.-£mz-z>i^xt,mmx£& 0 

&%wzcvD^jL\~$*is*)i,mm&)\zmm2tizt<Dx\tu<.nm 
^mxyjumtmi^x^iK 

ioM^mm\z. n m.y-^-^-(>im. ^*)vmm, <£;^j£v-x-Kw>iim (extension ). 
*>yhaAMm^tmi*frb<D&i&;£^ tztzu & 

XteKi&Wtffo&Ztltl^X&tiil^ 

coi 76]^. ±u^mmmmizt6^x\t. ^m^m^^j^^xmrnLtz^. ^mmitm 

fr&mmMBizmfe£ft&b<Dxizu<.mmmo¥mfa&mz^x&^ 

x&& 0 

[0177] 

mm\ : -zrfim%mmi-&ffif$.tLtz<Dx\ y-^-^^>$m(Dmm^m<Ltj:t^(o^^ 
)i>$jg:0>wm : £mz>zttfx : £& o 

[oi78]it^ii3-6icj;^i^. v-x-Fisj^fmt'f-hw.Tmmtoimizi&m&v-x-Fisj 

>ffiM&m\Ttz*mi*£w\z&^x.mmmv-x-Fisj>$mt*-^-^ 

— y$m%Mf&L.fo&wtzmnmzmtt>t^vHm\zm^xixmi : — yvrnzmtit-tzmtiL 

tLtzo>x% mmit^Htz^mwmmizts^x. m^^ji^ompuzimTL. ^m^^ji^o 

mvivtikifr&mni&m&m&zttfxz&o 

M&timt&mf&tLtzox. ffiLM4t£*itz*m&mw.\zte^x\ fe^z^^m. ^m^-v*;^ 
§&<Dmmzm*.M^mftnffii&$$m-?z>zttfx£z> 0 

[01 8o]ft#iiio-i i fz^nis, ¥mi*£W(D03i)i'ffi®<Dm?5XT**)i,$Mmtffifr&& : 5iz 
mm^-^$%m^mr^mmtLtz<Dx\ mmitztxtz^mfomwiztsi^x. ^m^^j^m^ 
nnL. fr-Dm^m%im%Lm$$m?&z\ti3<x$z>o 



file://C:\Documents and Settings\floodm\My Documents\JPO\JP-A-H10-125916.html 07/24/2007 



JP-A-H10-125916 Page 20 of 31 



[01 81 ]is^i 2-22icj;Hi*\ firkin - 1 1 (om^mr^m^mcom^owmit^m 



im^m9(DmMmmizm^n^^ji,mMos^>^x^oBTmmv^o 
[Mi3jig9(^jfcff2igi^£nT^^ 

[Mi4]iii 0<DmMMmizm&n^v*)ismMos^>is7s$(DmmmT*foz> o 

CMi6]mi i <Dmmmmizm&nT**)i'mMos^i'is*$(Dmmmv&z>o 
imiimi2<DmmBmizm&n^*j\,mMos^>isx$oMmmv&&^ 
immit£i2<»mmBm\zi&&nT**)imMos^>vx$o&m®^^ 

[Jij_9]ifn 2(D^»si::&&n^*;u^ 
imzQ}mi3(Dmmmizm&n^*)i,mMos^>i?x$<Dm&Jim 

1 pm^j^&mmmam) 

2 ^^mT^m^mm 

2a P MOx;KS^fIJie) 

5 >r-h®M 
5a n^>f— 

7 iMK^*- ;u 

10 V-X-Kb-Offl^i^^^im 
10a nI2V— X-KU>f>Mii!c 
12 ^JtV-7.-KU-r>ffl^$$«^Hig 
12a n^f£;1SV-X-KU-r>MH!c 

1 5a pmnfrvham 
1 6a pm^^jumm 

17a nM^-V^MIUS 
21a, 21b V'J+MTH 

31, 32 a®xe^ 
Red mmv-zfam 
Rede j^K-^xefnie 
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(b) 
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(d) 




-Red 



-Red 



[M8] 



10a 



ZZZZZZZZfh^ 



21a 



t< 7 V^*- 

*T / Red 

12a 12a 



21b 

^V-czzzz^a 



^10a 
-1 
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(d) 
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///////////// 
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}Rcde 

-1 

— 31 
}Rcde 

— 1 



16 



/ ////// / / / / / / / / / / / 



/ / / / / / / / / f / / / / / / / , 



(f) 



[ H17 ] 



5a 



Wi^/^IS^m } Rcde 

10a 16a ioa — 2a 



5a 4 




10a 



—2a 



Red 



CM.1.8] 
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-1 
,-Rcd 
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-2 
-16 



60 ZZZKwawffi 



(e) wmiimmim 



10a 5a>^,., :v ... 16a 

-10a 



Za_ 
[M20] 



/ / / / / / / / .-• / / / / / / / 
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